Escherichia coli heat shock gene mutants are defective in proteolysis.
Heat shock proteins in Escherichia coli are relatively abundant and some are essential for growth, but the function that they provide is unknown. The observation that heat shock proteins are induced by some abnormal, rapidly degraded polypeptides, and that strains with mutations in the rpoH gene, the positive regulator of heat shock gene expression, are defective in proteolysis, has led to the proposal that heat shock proteins are required for normal degradation of polypeptides. We have investigated this hypothesis by examining the degradation of polypeptide fragments generated by puromycin and the degradation of a nonsense fragment of beta-galactosidase. Mutations in the dnaK, dnaJ, grpE, and groEL heat shock genes result in defective proteolysis. Furthermore, overproduction of heat shock proteins results in enhanced rates of puromycyl fragment decay. The proteolysis defect of the heat shock gene mutants primarily affects energy-dependent protein degradation. These results indicate that at least one general function of heat shock proteins is to contribute to the ability of the cell to degrade abnormal polypeptides.